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ABSTRACT 

Relative  small  mammal  populations  were  estimated  on 
logged  and  unlogged  plots  from  1975  (first-year  prelogging) 
through  1979  (third-year  postlogging)  by  using  live-trapping 
and  mark-recapture  methods.  Three  species  made  up 
93  percent  of  698  individual  animals  caught:  deer  mice 
(Peromyscus  maniculatus),  yellow-pine  chipmunks  (Tamias 
amoenus),  and  Gapper's  red-backed  voles  (Clethrionomys 
gapperi).  Deer  mice  populations  were  similar  on  both 
logged  and  unlogged  plots.  Numbers  of  yellow-pine  chip- 
munks increased  on  logged  sites.  Red-backed  voles  disap- 
peared from  the  small  mammal  community  after  logging. 
Other  species,  including  the  golden-mantled  ground  squirrel 
(Sperm ophilus  lateralis)  and  shrews  (Sorex  spp.),  were 
trapped  irregularly  and  in  smaller  numbers. 


KEYWORDS:  diameter-limit  cut,  Pseudotsuga  menziesii, 

helicopter  logging,  Peromyscus  maniculatus, 
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INTRODUCTION 

Small  mammals  are  an  important  faunal  component  of 
forest  ecosystems.  They  may  reduce  forest  regeneration 
through  destruction  of  seeds  and  seedlings  (Gashwiler 
1967;  Hooven  1971).  Mice,  chipmunks,  and  voles  are 
notable  consumers  of  conifer  seed  (Radvanyi  1973).  Pocket 
gophers  damage  and  destroy  seedlings  and  may  contribute 
to  the  death  of  trees  as  late  as  10  years  after  planting 
(Crouch  1976).  On  the  other  hand,  small  mammals  con- 
sume significant  numbers  of  forest  insects  (V an  Home 
1982)  and  are  themselves  consumed  by  mammalian, 
reptilian,  and  avian  predators. 

Logging  the  forest  alters  habitat  for  small  mammals. 
Populations  of  some  species  may  increase  while  others 
decline  in  postlogging  environments  (Gashwiler  1970; 
Hooven  and  Black  1976). 

My  purpose  is  to  report  short-term  changes  in  species 
composition  and  relative  abundance  of  small  mammals 
following  diameter-cut  logging  in  a  Douglas-fir  (Pseudo- 
tsuga menziesii)  forest  in  west-central  Idaho.  My  data 
were  collected  as  part  of  a  study  of  the  environmental 
effects  of  logging  and  associated  road  construction  in  the 
Idaho  batholith,  a  large  region  (16,000  mi2)  characterized 
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by  steep  topography  and  shallow,  erodible  soils  (Megahan 
1983).  A  diameter-limit  cut,  defined  as  the  removal  of  all 
merchantable  trees  above  a  specified  diameter  (Ford- 
Robertson  1971),  is  one  of  several  timber  harvesting 
methods  currently  being  evaluated  for  their  multiple 
impacts  on  the  forest  ecosystem. 

STUDY  AREA 

This  research  was  conducted  on  two  experimental  water- 
sheds of  403  acres  (SC-6)  and  319  acres  (SC-3)  in  the 
Silver  Creek  drainage,  a  tributary  of  the  Middle  Fork  of 
the  Payette  River  in  Valley  County,  ID.  These  third-order 
watersheds  range  in  elevation  from  4,500  to  6,700  ft  and 
are  representative  of  forested  drainages  found  in  mid- 
elevation,  nonglaciated  landscapes  of  the  Idaho  batholith. 
The  slopes  are  steep,  dissected,  and  face  southeast.  An- 
nual precipitation  averages  about  39  inches,  much  of  it 
falling  as  snow  (Clayton  and  Kennedy  1985). 

Douglas-fir  and  ponderosa  pine  (Pinus  ponderosa)  are 
the  dominant  overstory  trees,  with  scattered  stands  of 
grand  fir  (Abies  grandis),  lodgepole  pine  (Pinus  contorta), 
and  Engelmann  spruce  (Picea  engelmannii).  Mallow  nine- 
bark  (Physocarpus  malvaceous)  and  white  spiraea  (Spiraea 
betulifolia)  normally  dominate  the  shrubby  undergrowth. 
Western  serviceberry  (Amelanchier  alnifolia),  Rocky 
Mountain  maple  (Acer  glabrum),  snowberry  (Symphori- 
carpos  spp.),  and  common  chokecherry  (Prunus  virgi- 
niana)  are  often  present.  Many  forbs  and  graminoids 
occupy  the  ground  layer. 

Two  habitat  types  (Steele  and  others  1981)  are  mainly 
represented:  Douglas-fir/ninebark,  ponderosa  pine  phase, 
and  Douglas-fir/white  spiraea,  ponderosa  pine  phase.  Ex- 
perimental watersheds  include  elements  of  both  habitat 
types.  Plant  names  in  the  paper  follow  Hitchcock  and 
Cronquist  (1973). 

LOGGING  PROCEDURE 

Trees  on  watershed  SC-6  were  cut  to  a  10-inch  minimum 
diameter  at  breast  height  (d.b.h.)  in  three  separate,  well- 
spaced  cutting  units.  Watershed  SC-3  served  as  a  nearby 
unlogged  control.  The  logged  units,  topographically  de- 
fined and  irregularly  elongated,  were  20,  22,  and  45  acres. 
Uncut  buffer  zones  bordered  the  cutting  units  and  aver- 
aged 50  ft  to  first-order  or  second-order  stream  channels, 
and  100  ft  to  the  third-order  (main)  stream  channel.  Logs 
were  yarded  by  helicopter  to  minimize  site  damage.  Log- 
ging began  in  September  and  was  completed  in  November 
1976.  Slash  was  lopped,  scattered,  and  broadcast  burned. 
About  80  percent  of  the  slash  was  burned. 
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STUDY  METHODS 

Amounts  of  overstory  and  understory  vegetation  were 
determined,  and  live  traps  were  used  at  the  study  sites. 
Vegetation  study  measurements  are  presented  here  in  the 
original  metrics. 

Overstory  Vegetation 

A  surveyed  and  marked  grid  system  of  200  by  200  m 
was  superimposed  on  the  experimental  watersheds.  Over- 
story (tree)  data  were  derived  from  nine  equidistant 
sample  points  in  each  grid  square  within  cutting  unit 
boundaries.  From  each  sample  point,  22.1-m  lines  were 
measured  in  each  cardinal  direction.  Ten  milacre  quadrats 
were  established  along  each  line  to  record  sapling  and  pole 
frequency  and  density  by  diameter  class.  The  center  of  a 
variable-radius  plot  was  located  at  the  midpoint  of  each 
line.  Height,  d.b.h.,  and  other  data  were  measured  for 
each  sample  tree  selected  using  an  angle  gauge  (Geier- 
Hayes  and  Ryker  1983). 

Understory  Vegetation 

Sampling  procedures  for  measuring  understory  vegeta- 
tion followed  Daubenmire  and  Daubenmire  (1968).  A 
macroplot  15  by  25  m  was  located  at  each  of  four  sam- 
pling sites  within  each  cutting  unit.  Two  25-m  transects 
were  placed  perpendicular  to  the  short  axis  of  the 
macroplot.  Forb  and  graminoid  canopy  coverage  data 
(Daubenmire  1959)  were  estimated  from  50  microplots  of 
20  by  50  cm  each,  placed  at  1-m  intervals  along  the 
transects.  Fifty  1-m2  plots  placed  contiguous  to  the  micro- 
plots  were  used  to  estimate  shrub  canopy  coverage. 
Canopy  coverage  was  recorded  as  the  midpoint  of  one  of 
seven  coverage  classes  (0-0.5,  0.5-5,  5-25,  25-50,  50-75, 
75-95,  and  95-100  percent). 

Small  Mammals 

Two  permanently  marked  5.6-acre  trapping  grids  were 
established  before  logging  to  estimate  small  mammal 
populations.  One  grid  was  located  near  the  center  of  the 
largest  cutting  unit  in  the  watershed  to  be  logged  (SC-6), 
and  the  other  in  the  unlogged  control  watershed  (SC-3). 
Each  grid  measured  495  by  495  ft  and  consisted  of 
100  trap  positions  regularly  spaced  at  55-ft  intervals  in 
10  rows  and  10  columns.  One  metal  Tomahawk2  live  trap, 
3  by  3  by  10  inches,  was  placed  at  each  position.  Traps 
were  baited  with  a  mixture  of  cracked  corn,  wheat,  and 
oats.  Surgical  cotton  was  placed  in  each  trap  for  insulation 
to  minimize  death  from  exposure.  Captured  animals  were 
ear-tagged  with  Monel  fingerling  tags  and  released  at  the 
point  of  capture.  Trapping  was  conducted  annually  for  a 
6-night  period  on  each  grid  in  August  and  early  Septem- 
ber from  1975  (first-year  prelogging)  through  1979  (third- 
year  postlogging). 

2The  use  of  trade  or  firm  names  in  this  publication  is  for 
reader  information  and  does  not  imply  endorsement  by  the 
U.S.  Department  of  Agriculture  of  any  product  or  service. 


Populations  of  the  deer  mouse  (Peromyscus  manicula- 
tus),  yellow-pine  chipmunk  (Tamias  amoenus),  and 
Gapper's  red-backed  vole  (Clethrionomys  gapperi)  were 
estimated  by  means  of  the  mark-recapture  method  and  the 
Schnabel  estimator  (as  described  in  Overton  and  Davis 
1969).  The  effective  trapping  area  was  considered  to  be 
the  grid  plus  a  strip  whose  width  was  equal  to  half  the 
average  range  length  added  to  each  side.  Range  length 
was  determined  by  the  "adjusted  range  length"  method 
described  by  Stickel  (1954).  These  methods  provide  im- 
precise estimates  of  total  populations.  Therefore,  I  regard 
the  small  mammal  densities  reported  in  this  study  as 
relative  rather  than  absolute. 

As  an  additional  indicator  of  relative  abundance,  the 
number  of  individual  animals  caught  in  each  6-night  trap- 
ping period  was  used  for  deer  mice,  yellow-pine  chip- 
munks, red-backed  voles,  golden-mantled  ground  squirrels 
(Spermophilus  lateralis),  and  other  animals  that  were 
trapped  in  small  numbers. 

Significant  differences  (P<0.10)  in  the  total  number  of 
animals  captured  before  and  after  logging  were  deter- 
mined for  each  species  by  analysis  of  variance.  Square 
root  transformations  of  the  count  data  were  made  before 
each  analysis  was  performed.  Because  this  study  was  not 
replicated,  it  was  necessary  to  make  the  assumption  of  in- 
dependence among  yearly  observations  in  order  to  perform 
an  analysis.  Confidence  limit  calculations  for  estimates  of 
species  density  followed  Overton  and  Davis  (1969). 

RESULTS  AND  DISCUSSION 

Not  surprisingly,  the  vegetation  during  this  study  dif- 
fered between  the  logged  and  unlogged  sites.  But  small 
mammal  populations  differed  not  in  number,  but  rather  in 
composition. 

Vegetation 

Stand  density  on  the  small  mammal  study  area  (cutting 
unit)  averaged  125  stems  per  acre  before  logging  (table  1). 
A  fourth  of  these  were  large  (>10  inches  d.b.h.)  Douglas- 
firs  and  ponderosa  pines.  Trees  remaining  after  logging, 
mostly  pole-sized  (<10  inches  d.b.h.),  averaged  73  stems 
per  acre.  Uncut  trees  were  distributed  in  patches  of  higher 
density  imposed  upon  a  general  distribution  of  lower  den- 
sity. Few  dominants  or  large  standing  snags  remained 
after  logging.  Stand  basal  area  was  reduced  76  percent  by 
logging.  Stand  volume  was  reduced  nearly  98  percent. 
Much  of  the  woody  debris  on  the  forest  floor  was 
destroyed  by  slash  burning,  although  a  few  of  the  larger 
fallen  trees  and  most  of  the  stumps  remained.  The  soil 
surface  was  blackened  with  a  layer  of  ash  for  more  than  a 
year  after  the  slash  was  burned.  Unburned  slash  debris 
was  irregularly  distributed  over  the  logged  area. 

Shrubs  were  the  major  feature  of  the  understory  vegeta- 
tion (table  1).  Shrub  canopy  coverage  values  were  reduced 
by  logging  and  slash  burning.  Total  shrub  cover  two  grow- 
ing seasons  after  logging  was  about  half  that  of  the 
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Table  1— Features  of  the  vegetation  on  small  mammal 
study  area  before  and  after  logging,  west- 
central  Idaho,  1976  to  1978.  Values  for 
understory  vegetation  (shrubs,  graminoids, 
forbs,  and  annuals)  are  expressed  as 
percentage  canopy  cover1 


Feature 


P  re- 
logging 


Trees 

Basal  area  (ft2/acre) 
Stand  volume  (ft3/acre) 
Tree  density  (No. /acre) 2 
Pole  density  (No. /acre)3 

Shrubs 

Western  serviceberry 

(Amelanchier  alnifolia) 
Snowbrush  ceanothus 

(Ceanothus  velutinus) 
Mallow  ninebark 

(Physocarpus  malvaceus) 
Common  chokecherry 

(Prunus  virginiana) 
White  spiraea 

(Spiraea  betulifolia) 
Others 
Total 

Graminoids 

Elk  sedge 

(Carex  geyeri) 
Pinegrass 

(Calamagrostis  rubescens) 
Others 
Total 

Forbs 

Heart-leaf  arnica 

(Arnica  cordifolia) 
Bigleaf  sandwort 

(Arenaria  macrophylla) 
Peavine 

(Lathyrus  spp.) 
Others 
Total 

Annuals 

Small-flowered  collinsia 
(Collinsia  parviflora) 

Large-flowered  collomia 
(Collomia  grandiflora) 

Miner's  lettuce 
(Montia  perfoliata) 

Others 

Total 


90 
3,013 
29.3 
96 

1.2 
1.4 

21.1 
3.2 

14.0 

5.1 
46.0 

3.8 

11.1 

0 
14.9 

3.2 

3.1 

16.2 

3.7 
26.2 

0 

<.1 

0 

0 

<.1 


Post- 
logging 


22 
43 

1.9 
71 

1.0 

.9 


2.1 

7.9 

4.0 
24.7 

3.3 

13.1 

1.6 
18.0 

4.5 

1.9 

8.9 

7.0 
22.3 

3.4 
0 

.7 

.7 
4.8 


TPrelogging  sampling  was  conducted  in  1976;  postlogging 
tree  sampling  was  conducted  in  1977;  postlogging  understory 
sampling  was  conducted  in  1978.  Data  are  from  Geier-Hayes 
and  Ryker  (1983).  Measures  of  variation  for  these  data  are  not 
available. 

2Trees  >10  inches  d.b.h. 

3Trees  3  to  10  inches  d.b.h. 


prelogging  level.  Mallow  ninebark  and  white  spiraea, 
dominant  in  the  unlogged  forest,  remained  so  after  log- 
ging but  at  reduced  levels.  Western  serviceberry,  snow- 
brush  ceanothus  (Ceanothus  velutinus),  and  common 
chokecherry  were  proportionately  more  important  on  the 
logged  area. 

Herbaceous  vegetation  recovered  more  quickly  than  the 
shrubs  and  approached  coverage  values  found  in  the 
unlogged  forest  within  2  years  after  logging.  Of  the 
herbaceous  perennials,  pinegrass  (Calamagrostis  rubescens) 
and  heart-leaf  arnica  (Arnica  cordifolia)  increased  the 
most.  Annuals,  principally  small-flowered  collinsia  (Collin- 
sia parviflora),  formed  an  important  herbaceous  compo- 
nent of  the  understory  vegetation  in  the  logged  forest. 
Shrubs  and  herbs  had  a  combined  canopy  coverage  of 
87  percent  before  logging  and  70  percent  2  years  after 
logging. 

Small  Mammals 

During  the  5-year  study,  698  individual  animals  were 
trapped  (table  2).  Of  the  10  species  caught,  deer  mice, 
yellow-pine  chipmunks,  and  Gapper's  red-backed  voles  ac- 
counted for  93  percent  of  the  total.  Deer  mice  and  yellow- 
pine  chipmunks  were  trapped  each  year  on  both  logged 
and  unlogged  plots.  Golden-mantled  ground  squirrels  were 
caught  only  in  the  cutting  unit;  none  were  observed  in  the 
control  area.  Other  species  were  trapped  irregularly  and  in 
smaller  numbers.  There  were  pronounced  differences  in 
the  number  of  small  mammals  trapped  each  year  in  both 
the  logged  and  unlogged  forest. 

Deer  Mouse— Populations  of  deer  mice  fluctuated  ir- 
regularly on  the  unlogged  control  area  (fig.  1).  Densities  in 
the  unlogged  forest  ranged  from  0.2  to  5.0  animals  per 
acre  during  the  study.  Annual  fluctuations  were  less  pro- 
nounced in  the  logged  forest,  ranging  from  0.9  to  2.5  deer 
mice  per  acre.  Postlogging  populations  of  deer  mice  were 
similar  on  both  logged  and  unlogged  plots.  A  clear  indica- 
tion of  dissimilar  density  was  found  only  in  the  third  year 
after  logging  when  estimated  deer  mouse  density  on  the 
unlogged  plot  was  twice  that  of  the  logged  plot  (fig.  1).  A 
parallel  pattern  of  response  is  suggested  when  trapping 
results  are  expressed  as  the  number  of  individual  deer 
mice  captured  each  year  (table  2).  However,  no  significant 
differences  (P>0.10)  were  found  in  the  number  of  in- 
dividual deer  mice  caught  on  logged  and  unlogged  plots  in 
either  the  prelogging  or  postlogging  periods  (table  3). 

These  results  contrast  with  similar  studies  conducted 
elsewhere  in  the  West  where  greater  numbers  of  deer 
mice  were  found  on  logged  areas  when  compared  with 
nearby  unlogged  habitats  (Gashwiler  1970;  Halvorson 
1982;  Hooven  and  Black  1976;  Tevis  1956;  Van  Home 
1981).  A  few,  however,  have  reported  either  similar  or 
higher  deer  mouse  populations  in  uncut  forests  when  com- 
pared with  recently  logged  areas  (Harris  1968;  Petticrew 
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Table  2 — Number  of  individual  animals  caught  annually  during  a  6-night  trapping  period  on  logged  and  unlogged  study 
plots,  west-central  Idaho,  1975  to  1979 


Number  of  individuals 


Species 

Prelogging 

Postlogging' 

Unlogged  (control) 

1975 

1976 

1977 

1978 

1979 

1975 

1976 

1977 

1978 

1979 

Deer  mouse 
(Peromyscus  maniculatus) 

36 

21 

12 

11 

35 

20 

32 

4 

13 

58 

Yellow-pine  chipmunk 
{Tamias  amoenus) 

27 

33 

33 

54 

65 

33 

30 

8 

12 

36 

Gapper's  red-backed  vole 
(Clethrionomys  gapperi) 

2 

6 

0 

0 

0 

15 

9 

20 

6 

18 

Golden-mantled  ground  squirrel 
(Spermophilus  lateralis) 

2 

0 

4 

5 

2 

0 

0 

0 

0 

0 

Others2 

4 

3 

0 

1 

5 

5 

4 

2 

6 

6 

Total 

71 

63 

49 

71 

107 

73 

75 

34 

37 

118 

1  Logging  began  in  September  and  was  completed  in  November  1976.  Slash  was  burned  in  February  1977. 

2Other  animals  include  shrews  (Sorex  spp.),  northern  flying  squirrel  {Glaucomys  sabrinus),  long-tailed  weasel  {Mustela  frenata),  northern 
pocket  gopher  (Thomomys  talpoides),  western  jumping  mouse  {Zapus  princeps),  and  water  vole  {Arvicola  richardsoni). 
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Figure  1— Estimated  densities  of  deer  mice,  yellow-pine 
chipmunks,  and  Gapper's  red-backed  voles  on  logged  and 
unlogged  study  plots,  1975  to  1979.  Confidence  limits  are 
at  the  95  percent  level. 
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Table  3 — Number  of  individual  animals  of  each  species  caught  on  logged  and  unlogged  plots  before  and  after  logging, 
west-central  Idaho,  1975  to  1979 


Prelogging  (1975-1976)  Postlogging  (1977-1979) 


Qnorioc 

Luyytfu  piui 

1  Inlnnnorl  nlnt 
vjiiiuyytru  piui 

Prnhahilitv/1 

1  nnnoH  rtlnt 
Luyycu  piui 

\j i iiuyycu  [jiui 

Pmhahilitv/1 
~ i  uudui 1 1  iy 

Deer  mouse 

57 

52 

0.91 1 

58 

75 

0.916 

Yellow-pine  chipmunk 

60 

63 

.911 

152 

56 

.024 

Gapper's  red-backed  vole 

8 

24 

.091 

0 

44 

.001 

Golden-mantled  ground  squirrel 

2 

0 

.188 

11 

0 

.003 

Others 

7 

9 

.745 

6 

14 

.141 

'Probability  associated  with  the  statistical  test.  Small  probabilities  suggest  a  significant  difference  in  logged  versus  unlogged  plots. 


and  Sadleir  1974;  Sullivan  1979).  Different  responses  of 
deer  mice  to  logging  may  be  partly  a  result  of  the  amount 
of  cover  remaining  on  logged  areas,  or  variations  in  the 
availability  of  food.  Or,  as  Sullivan  (1979)  suggests, 
recently  logged  areas  may  be  acting  as  dispersal  sinks  for 
deer  mice. 

Yellow-pine  Chipmunk— Rickard  (1960)  found  the 
yellow-pine  chipmunk  distributed  throughout  the  con- 
iferous forest  zones  of  eastern  Washington  and  adjacent 
northern  Idaho.  But  little  is  known  about  the  effects  of 
logging  on  this  locally  common  small  mammal.  More  has 
been  reported  on  the  Townsend's  chipmunk  (Tamias 
townsendii)  to  the  west  (Gashwiler  1970;  Hooven  and 
Black  1976;  Tevis  1956)  and  the  red-tailed  chipmunk 
(Tamias  ruficaudus)  to  the  north  (Halvorson  1982; 
Ramirez  and  Hornocker  1981;  Scrivner  and  Smith  1984). 

In  this  study,  estimated  yellow-pine  chipmunk  densities 
ranged  from  0.8  to  2.7  animals  per  acre  in  the  unlogged 
forest  (fig.  1).  Prelogging  densities  on  the  control  area  and 
the  logged  plot  were  nearly  identical.  Diameter-cut  logging 
resulted  in  a  twofold  increase  in  estimated  density,  reach- 
ing a  high  of  3.9  animals  per  acre  in  the  second  year  after 
logging.  The  yellow-pine  chipmunk  was  the  most  com- 
monly trapped  small  mammal  in  the  logged  forest 
(table  2).  The  number  of  individual  yellow-pine  chipmunks 
trapped  after  logging  was  significantly  higher  (P<0.10)  on 
the  logged  plot  than  on  the  unlogged  plot  (table  3).  The 
species  apparently  has  a  wide  variation  in  habitat  use. 
Yellow-pine  chipmunks  were  an  important  component  of 
small  mammal  communities  on  clearcuts  in  southwestern 
Oregon  (Black  and  Hooven  1974). 

Gapper's  Red-backed  Vole— Estimated  densities  of  the 
red-backed  vole  in  the  unlogged  forest  ranged  from  0.7  to 
2.0  animals  per  acre  (fig.  1).  Although  prelogging  popula- 
tions were  relatively  low  on  the  area  to  be  logged,  the  red- 
backed  vole  disappeared  from  the  small  mammal  commun- 
ity after  logging  and  slash  burning  (table  2).  None  were 
trapped  in  the  logged  forest  for  the  remainder  of  the 
study  (table  3).  Similar  patterns  of  decrease  in  the  abun- 
dance of  red-backed  voles  after  logging  have  been  ob- 
served in  Douglas-fir  forests  of  Oregon  (Gashwiler  1970; 
Hooven  and  Black  1976)  and  California  (Tevis  1956),  in 
larch  (Larix  occidentalis)/Doug\as-fir  forests  of  Montana 
(Halvorson  1982),  and  in  subalpine  fir  (Abies  lasiocarpd) 
forests  of  northwestern  Montana  (Ramirez  and  Hornocker 


1981).  Red-backed  voles  apparently  prefer  mesic  habitats 
in  coniferous,  deciduous,  and  mixed  forests  with  an  abun- 
dant litter  of  stumps,  rotting  logs,  and  exposed  roots 
(Merritt  1981).  Ure  and  Maser  (1982)  suggested  that  a 
dependence  on  ectomycorrhizal  fungi  as  a  source  of  food 
by  western  red-backed  voles  may  account  for  their  disap- 
pearance from  deforested  sites. 

Other  Species— Other  small  mammals  were  either  cap- 
tured or  observed  in  the  Douglas-fir  forest.  The  golden- 
mantled  ground  squirrel  was  trapped  irregularly  and  in 
small  numbers  both  before  and  after  diameter-cut  logging 
(table  2).  None  were  caught  on  the  unlogged  control. 
Shrews  (Sorex  spp.)  were  captured  infrequently  on  both 
logged  and  unlogged  sites.  Incidental  numbers  of  the 
northern  flying  squirrel  (Glaucomys  sabrinus),  long-tailed 
weasel  (Mustela  frenata),  western  jumping  mouse  (Zapus 
princeps),  water  vole  (Arvicola  richardsoni),  and  northern 
pocket  gopher  (Thomomys  talpoides)  were  trapped.  Red 
squirrels  (Tamiasciurus  hudsonicus),  common  in  the 
unlogged  forest,  were  infrequently  observed  on  the  logged 
area.  The  trapping  methods  used  in  this  study  are  not  an 
effective  means  of  determining  the  numbers  of  most  of 
these  species. 

Summary— The  total  number  of  small  mammals  captured 
each  year  on  logged  sites  was  about  the  same  as  the  num- 
ber caught  on  unlogged  sites.  But  there  was  a  pronounced 
compositional  change  in  the  small  mammal  community 
following  diameter-cut  logging.  Deer  mice,  numerically 
codominant  with  yellow-pine  chipmunks  in  the  unlogged 
forest,  made  up  only  a  fourth  of  the  number  of  small 
mammal  captures  in  the  logged  forest.  Yellow-pine  chip- 
munks accounted  for  two-thirds  of  the  animals  captured  on 
the  logged  plot;  they  were  the  most  commonly  trapped 
small  mammal  on  logged  sites.  Red-backed  voles,  uncom- 
mon on  the  cut  area,  were  not  found  after  logging.  Other 
species,  including  shrews  and  golden-mantled  ground 
squirrels,  were  infrequently  trapped. 
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